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INTRODUCTION
Recent regulations enacted by the U.S. Environmental Protection Agency (USEPA) and the New Jersey Department of Environmental Protection (NJDEP) will require community water supply purveyors to monitor ground water for pesticides routinely (Louis and others, 1994) . Monitoring requirements for pesticides in water samples can be waived if (1) the part of the aquifer from which the water is withdrawn is insensitive to contamination by pesticides, or (2) the aquifer is sensitive to contamination but pesticides are not used in the area near the wellhead. The U.S. Geological Survey (USGS), in cooperation with the NJDEP, previously developed a numerical rating model using a geographic information system (GIS) data base to determine the vulnerability of water from community water supply wells to contamination by pesticides. The GIS data base and model were used to rank 1,945 community water supply wells in New Jersey into groups of low, medium, and high vulnerability (Vowinkel and others, 1994) .
The vulnerability of a well to contamination by pesticides is related to the sensitivity of the part of the aquifer in which the well is screened and the intensity of pesticide use in areas where the aquifer is sensitive to contamination. Wells were ranked into groups of low, medium, and high aquifer sensitivity and low, medium, and high pesticide-use intensity. Variables used to evaluate aquifer sensitivity are (1) the distance of a well from the outcrop area of the aquifer in which the well is screened, (2) the percentage of organic matter in the soil at the wellhead, and (3) the depth to the top of the open interval of the well. Variables used to evaluate the pesticide-use intensity near wells in sensitive parts of an aquifer are (1) the predominant land use within an 800-m-radius buffer zone of the wellhead, (2) the distance of the well from agricultural land, and (3) the distance of the well from a golf course (Vowinkel and others, 1994) .
To test the validity of the numerical rating model, water from a stratified sample of 90 community water supply wells was sampled and analyzed for concentrations of 143 pesticides, 5 dissolved nutrients, and dissolved oxygen; temperature, pH, and specific conductance also were measured. The samples were analyzed for dissolved nutrients because a significant association between concentrations of nitrate and the presence of pesticides in water samples was determined in the previous study by Vowinkel and others (1994) . The concentration of nitrate was significantly higher in water from wells in which pesticides were present than in water from wells in which pesticides were absent.
Purpose and Scope
This report presents the results of analyses of water-quality samples collected from 90 community water supply wells in New Jersey during 1994 and 1995 to test the validity of a numerical rating model to determine the vulnerability of water from wells to contamination by pesticides. Sampled wells were located throughout the State and were completed in several different aquifer materials. Data on well identification, well construction, temperature, pH, concentration of dissolved oxygen, specific conductance, and concentrations of pesticides and dissolved nutrients are included in the report. Results of quality-assurance analyses also are presented.
Description of the Study Area
New Jersey is a mid-Atlantic state with a humid, temperate climate. Average annual precipitation is about 112 cm. New Jersey is divided into 21 counties and contains parts of four major physiographic provinces ( fig. 1) . A mix of commercial, industrial, transportation, residential, agricultural, and undeveloped land is present throughout the State. Pesticides are applied to agricultural, urban, and undeveloped land to control weeds, insects, and other pests. Types of pesticides commonly used in New Jersey include herbicides, insecticides, and fungicides. New Jersey's principal aquifers (table 1) can be classified into two groups: unconsolidated sediments and bedrock. Aquifers consisting of unconsolidated sediments are in the Coastal Plain Physiographic Province in southern New Jersey or areas of glacial deposition in northern New Jersey. The aquifers of the Coastal Plain vary in areal extent and thickness; they generally are permeable units of unconsolidated sand and gravel that are separated from each other by less permeable units of silt and clay. Aquifers in the Coastal Plain generally are confined except where they crop out. An exception is the Kirkwood-Cohansey aquifer system, a predominantly unconfined aquifer that underlies approximately 7,770 km2 (Zapecza, 1989) . The glacial aquifers are mostly valley-fill sediments consisting of narrow deposits in the northern part of the State, most commonly north of the terminal moraine of the Wisconsinan glaciation ( fig. 1 ). The bedrock aquifers include fractured shales and sandstones of the Newark Supergroup in the Piedmont Province, weathered and fractured crystalline rocks of the New England Province, and sedimentary rocks of the Valley and Ridge Province. 
Well-Numbering System
The well-numbering system used in this report is used by the USGS in New Jersey for the Ground Water Site Inventory data base. The number consists of a two-digit county code followed by a one-to four-digit sequence number of the well in the county. 
METHODS OF INVESTIGATION
The following section describes the well-selection process, sample-collection procedures, laboratory analyses of the samples, and quality-assurance sampling procedures.
Well Selection
Community water supply wells were ranked into groups of low, medium, and high vulnerability to contamination by pesticides by means of three major tasks: (1) compilation of available hydrogeologic, well-construction, soils, and land-use information into a GIS data base; (2) use of univariate and multivariate statistical analysis of the data to determine the best predictors of contamination by pesticides; and (3) development of a numerical rating model to rate the vulnerability of the wells to contamination by pesticides as low, medium, or high (Vowinkel and others, 1994) .
To test the validity of the numerical rating model, 90 of the 1,945 community water supply wells for which well-construction data were available were selected for sampling. Wells in the GIS data base were stratified into categories on the basis of their vulnerability rating. Wells were further stratified to obtain roughly equal numbers of wells from each of three general aquifer categories: (1) unconsolidated sediments of the Coastal Plain, (2) fractured bedrock, and (3) glacial-deposit sediments. A randomly selected subset of wells was generated from the total number of wells from each combination of vulnerability category and aquifer category by using methods developed by Scott (1990) . Using Scott's methods, a study region is subdivided into areal subsets that have a common spatial characteristic to stratify the population of potential sampling sites into several categories from which sampling sites are selected. In this case, the study region was New Jersey, and the areal subsets consisted of areas where certain categories of aquifers were located. For example, the Coastal Plain is an areal subset located south of the Fall Line in New Jersey ( fig. 1 ). Wells were grouped into each areal subset on the basis of the aquifer from which they draw water. Within each aquifer areal subset, wells were further stratified into one of three aquifer-sensitivity and pesticide-use-intensity groups: low, medium, and high (Vowinkel and others, 1994) .
The number of wells selected for sampling (table 2) was weighted toward the medium pesticide-use-intensity group, which contained wells primarily in residential areas. A weighted selection was performed toward residential areas because a previous study conducted during 1986-88 had evaluated the frequency of detection of pesticides in community water supply wells in the high pesticideuse group, which included mostly wells in agricultural areas. In the previous study, pesticides were detected at low concentrations in 1 of 10 wells in the outcrop area of the Potomac-Raritan-Magothy aquifer system, 1 of 8 wells in the Kirkwood-Cohansey aquifer system, and 1 of 10 wells open to a bedrock aquifer in northern New Jersey (Louis and Vowinkel, 1989) . For this study, 90 wells were selected in three aquifer types: 34 wells in Coastal Plain aquifers, 28 wells in bedrock aquifers, and 28 wells in glacial aquifers. The largest number of wells was chosen in the Coastal Plain aquifer category because that areal subset contained wells rated in all three vulnerability categories. All wells drilled in fractured bedrock or glacial sediments were rated as being in either the medium-or high-vulnerability category. Well-identification information for the 90 community water supply wells sampled is listed in table 3, and location and well-construction data are listed in table 4. Locations of the 90 wells are shown in figure 2.
Sample Collection and Processing
Water samples were collected from 25 wells during August-October 1994 and from 65 wells during August-October 1995. These sampling times were chosen because they typically follow the annual period of pesticide application. Water samples were collected at the wellhead by using procedures described by Wood (1976) , in which the wells were purged to three equivalent casing volumes, and temperature, pH, dissolved-oxygen concentration, and specific conductance were allowed to stabilize before a sample was collected. Teflon tubing was used to run the water from the sampling port of the well to the sample-collection bottle. The Teflon tubing was reused but only after it was cleaned with deionized water, a mixture of deionized water and soap solution, and methanol. Clean metal fittings were used to connect the sampling port to the Teflon tubing.
All pesticide samples were chilled before laboratory analysis. All 25 samples collected in 1994 and the first 7 samples collected in 1995 were filtered using disposable 0.45-micron, polysulfone filter media, tortuous-path-capsule filters with a filtration area of 20 cm2 . The remaining 58 pesticide samples collected in 1995 were not filtered because the amount of paniculate matter in the samples was generally small, and water from wells rarely is filtered before delivery to the homeowner.
All 90 nutrient samples were filtered using disposable filters to avoid cross-contamination. About 1 L of deionized water was used to condition the filter (Horowitz and others, 1994) . Mercuric chloride was used to preserve the 25 nutrient samples collected in 1994. Preserved nutrient samples also were chilled before laboratory analysis. The 65 nutrient samples collected in 1995 were chilled but not preserved with mercuric chloride, in accordance with new nutrient-sample preservation procedures adopted by the U.S. Geological Survey in late 1994 (D.A. Rickert, U.S. Geological Survey, unpublished Office of Water Quality Technical Memorandum 94.16,1994). SCKN  PSSC  ODBC  FRNG  FRNG  SFDF  CKKD  ODBC  CKKD  ODBC  SFDF  SFDF  SFDF  SFDF  SFDF  SFDF  SFDF  SFDF  SFDF  SFDF  PCMB  SFDF  LSVL  SFDF  SFDF  ALNN  PCMB  MORN  EGLS  EGLS   Aquifer  type  BR  BR  CP  CP  CP  GL  CP  CP  CP  CP  GL  GL  GL  GL  GL  GL  GL  GL  GL  GL  BR  GL  BR  GL  GL  BR  BR  GL  CP 
Laboratory Analyses
All pesticide samples collected from the 90 community water supply wells in 1994 and 1995 were analyzed at the Rutgers University Food Science Department Laboratory (Rutgers Laboratory) in New Brunswick, New Jersey. Samples were analyzed for 143 pesticides by using capillary gas chromatography coupled with an ion trap mass spectrometer operated in the chemical ionization mode (table 5) . Sample preparation, preservation, and analysis for pesticides are described in Mogadati and others (1994) .
Five of the six wells containing water in which pesticides were detected by the Rutgers Laboratory were resampled in 1996. The samples were sent to the USGS National Water Quality Laboratory (NWQL) in Arvada, Colorado, for analyses using the NWQL's Schedules 2001 and 2050 (Timme, 1995) for pesticides (table 6 ). In addition, several quality-assurance pesticide samples were sent to the NWQL. All nutrient samples were analyzed at the NWQL for dissolved forms of nitrate plus nitrite (as N), nitrite (as N), ammonia (as N), ammonia plus organic nitrogen (as N), and orthophosphate (as P). Sample preparation, preservation, and analysis for dissolved inorganic constituents are described by Fishman and others (1994) .
Qualify Assurance
A quality-assurance program was used to evaluate the accuracy and precision of the waterquality data presented in this report. Quality assurance was maintained by analyzing blank, duplicate, and spiked samples. Separate quality-assurance samples were prepared for the analysis of pesticides (table 7) and nutrients (table 8) . The internal quality-control program followed by the NWQL is documented by Pritt and Raese (1995) . This program involves analyzing a large percentage of samples received to evaluate accuracy and precision. The NWQL also is checked by the USGS's Quality Assurance Program, under which standard samples are submitted for analysis and tabulated statistics on the results are reported. Quality-assurance procedures followed by the Rutgers Laboratory are documented by Mogadati and others (1994) .
Quality assurance for pesticide samples involved the use of blank, duplicate, and spiked samples. Six blank samples were analyzed at the Rutgers Laboratory. All six samples contained organicfree deionized (OFDI) water and were prepared in the USGS New Jersey District's laboratory preparation room. Two of these samples were sent directly from the laboratory preparation room to the Rutgers Laboratory as a check of possible contamination at the Rutgers Laboratory. Four other samples were brought to field sites where environmental pesticide samples were collected. These samples were used as a check to determine whether sampling procedures introduced contaminants into the water samples. No pesticides were detected in either the laboratory-blank or field-blank water samples. These results indicate that contamination of water samples by pesticides in the field or in the laboratory was unlikely.
Five duplicate samples were collected along with environmental samples and sent to the Rutgers Laboratory for analysis for pesticides. No pesticides were detected in either the environmental sample or the duplicate sample for four sets of samples. In the fifth set, dinoseb was reported at a concentration of 1.6 ng/L in one sample and below the minimum-reporting limit (MRL) in the other sample. At a well sampled the following day, dinoseb was detected and reported at a concentration of 2.2 ng/L. A mix-up of bottles may be responsible for this result. Field (4) Laboratory (2) Duplicate:
Rutgers Laboratory (5) NWQL(l) Spiked:
Rutgers Laboratory (8) NWQL (9) Purpose: To determine whether analytical results may be biased by interferences produced during sampling (field blanks) or in the laboratory (laboratory blanks). Organicfree deionized water was used for both types of blanks.
Results:
No pesticides were detected in any of the field or laboratory blanks.
Conclusions:
Field-sampling methods and laboratory analytical techniques probably did not introduce any biases in the results.
Purpose: To determine whether analytical results are reproducible.
Results: Pesticides were not detected in four of five sets of consecutive duplicate samples. In one set of duplicate samples, dinoseb was reported at 1.6 ng/L in one sample and below the minimum reporting level of 1 ng/L in the other sample. At a well sampled the following day, dinoseb was reported at a concentration of 2.2 ng/L. A mix-up of bottles may explain this result.
Conclusions: Analytical results were fairly reproducible.
Results: Pesticides were not detected in either sample in the duplicate set.
Conclusions: Analytical results were reproducible.
Purpose: To determine the accuracy and precision of analytical methods used in the laboratory.
Results:
The Rutgers Laboratory detected 12 of 19 pesticides common to its list ofanalytes and the list of 41 analytes in Schedule 2050 at the NWQL. The method used by the Rutgers Laboratory was unable to detect the methyl esters of the acid herbicides such as 2,4-D. For the 12 pesticides detected, recoveries of pesticides were typically greater than 1 ng/L in the 1-^g/L spikes and less than 5 ng/L in the 5-^g/L spikes.
Conclusions:
Analytical results obtained from the Rutgers Laboratory are best used to indicate presence or absence of pesticide compounds in water. Concentration data should be used with caution.
Results:
The NWQL detected 38 of the 41 analytes in Schedule 2050. Non-detection of the remaining three analytes was probably the result of interferences at the laboratory. The median recovery was about 80 percent for both spiking levels.
Conclusions:
The NWQL has a high precision in its analytical methods. Purpose: To determine whether analytical results may be biased by interferences pro-NW _ duced during sampling procedures (field blanks) or in the laboratory (laboratory blanks). Organic-free deionized water was used for both types of blanks.
Results:
No nutrients were detected in any of the field or laboratory blanks.
^ '
Conclusions: Field-sampling methods and laboratory analytical techniques probably did not introduce any biases in the results.
Duplicate:
NWQL (5)
Results: Nutrient concentrations were identical in four of five sets of consecutive duplicate samples. In one set of duplicate samples, the concentration of nitrate was 0.1 mg/L greater in the duplicate sample than in the environmental sample.
Conclusions:
Analytical results were reproducible.
Spiked samples were prepared and sent to the Rutgers Laboratory and the NWQL. Spiked samples were prepared in the USGS New Jersey District's laboratory preparation room. Reference spiking solutions were obtained from Supelco1 through the NWQL for USGS pesticide Schedule 2050, which includes 41 analytes (table 6). Eight spiked samples were sent to the Rutgers Laboratory for analysis. Samples of OFDI water were spiked at either 1 or 5 jig/L. The Rutgers Laboratory detected 12 of 19 pesticides common to its list of analytes and the list of 41 analytes at the NWQL. The method used by the Rutgers Laboratory was unable to detect the methyl esters of the acid herbicides such as 2, 4-D. For the 12 pesticides detected, recoveries of pesticides were typically greater than 1 jig/L in the 1-jig/L spikes and less than 5 jig/L in the 5-jig/L spikes.
The results of analyses of the quality-assurance samples at the Rutgers Laboratory indicate that data on pesticide concentrations are not precise and should be used with some caution. Also, because some pesticides present in the spiked samples sent to the Rutgers Laboratory were not detected, it is possible that some water samples for which no pesticides were reported may have contained one or more pesticides.
Nine spiked samples were prepared using the same reference spiking solutions and sent to the NWQL for analysis using Schedule 2050 (table 6). The NWQL detected 38 of the 41 pesticide analytes contained in the spiked samples. The non-detection of the other three pesticide analytes was probably the result of interferences in laboratory equipment used by the NWQL (Mark Sandstrom, U.S. Geological Survey, oral commun., 1996). The median recovery was about 80 percent for both the 1-jig/L and the 5-jig/L spiking levels. This result indicates that recovery of pesticide compounds by analysis at the NWQL is good for most of the compounds on its analyte list.
of trade names in this report is for identification purposes only and does not constitute endorsement by the U.S. Geological Survey.
Quality assurance for nutrient samples involved the use of blank and duplicate samples. A total of six blank samples was analyzed at the NWQL. All six samples contained OFDI water and were prepared in the USGS New Jersey District's laboratory preparation room. Two of these samples were sent directly from the laboratory preparation room to the NWQL as a check of possible contamination at the NWQL. Four other samples were brought to field sites and exposed to the air where environmental nutrient samples were collected. The field blanks were not put through the sampling equipment. These samples were used as a check to determine whether sampling-handling procedures or the air could have introduced contaminants into the water samples. No nutrients were detected in either the field-blank or laboratory-blank water samples. These results indicate that contamination of water samples by nutrients in the field or in the laboratory was unlikely.
Five duplicate samples were collected along with the environmental samples and sent to the NWQL for nutrient analysis. Concentrations of nutrients were identical in the environmental sample and the duplicate sample in four of five sample sets. In the fifth set, the concentration of nitrite plus nitrate (as N) was 0.1 mg/L greater in the duplicate sample than in the environmental sample. Overall, analytical results for nutrients at the NWQL were reproducible.
Effects of Filtering on Pesticide Analyses
Because 32 of the 90 samples collected for pesticide analysis were filtered and 58 were unfiltered prior to analysis at the Rutgers Laboratory, a small-scale experiment was conducted to evaluate whether the pesticide results were affected by filtering. Concentrations of pesticides were expected to be smaller in the filtered samples than in the unfiltered samples because some pesticides may sorb to paniculate matter that is removed during filtering. Four samples of OFDI water were spiked with reference spiking solutions obtained from Supelco containing 41 pesticides and analyzed at the USGS NWQL using Schedule 2050 (table 9, samples 1-4). One 2-L container of OFDI water was spiked at a concentration of 1 ^g/L and then split into a 1-L unfiltered water sample and a 1-L water sample passed through a disposable 0.45-micron polysulfone filter. Likewise, a 2-L container of OFDI water was spiked at a concentration of 5 ^g/L and then split into a 1-L unfiltered sample and a 1-L filtered sample.
Although recoveries of individual pesticides varied considerably, the differences in concentrations of individual pesticides between filtered and unfiltered samples generally were small. The median recoveries of all 38 pesticides together were greater in the two filtered samples than in the two unfiltered samples. The results of this experiment indicate that the effect of filtering a sample using an OFDI water matrix on the concentrations of most pesticides probably was negligible.
A second experiment was conducted in which spiked pesticide concentrations were introduced to water obtained from a domestic well in Mercer County (table 9, samples 5-8). This experiment was conducted to evaluate whether pesticide concentrations differ between unfiltered and filtered water samples as a result of the presence or absense of particulate matter in the water. Pesticide concentrations were expected to be smaller in the filtered water samples than in the unfiltered water samples because pesticides that may sorb to particulate matter are removed during filtering. The same procedures used to spike and split the OFDI samples were used with the ground-water samples; in this case, however, the spiked samples with concentrations of 1 ^g/L were analyzed at the Rutgers Laboratory and the spiked samples with concentrations of 5 ^g/L were analyzed at the NWQL. The specific conductance of water from the domestic well used in this experiment was 410 nS/cm. The median specific conductance of water from the 90 sampled wells was 390 ^S/cm, the 25th percentile was 135 ^iS/cm, and the 75th percentile was 575 ^iS/cm. The specific conductance in the domestic well represents about the mid-range of conductivities of the water samples. The experiment is limited in that the effect of sorption of pesticides on particulates is unknown for wells containing water with specific conductances lower or higher than that of water in the domestic well.
Although recoveries of individual pesticides varied considerably, the differences in concentrations of individual pesticides between filtered and unfiltered samples generally were small. The median recovery of all analytes in the ground-water samples sent to the NWQL was lower for the filtered sample (61 percent) than for the unfiltered sample (70 percent). The median recovery of all analytes from samples sent to the Rutgers Laboratory was higher for the filtered sample (86 percent) than for the unfiltered sample (79 percent). For all samples sent to the NWQL for analysis, the median recoveries of spikes in the OFDI (samples 1-4) were close to the median recoveries of spikes in ground water (samples 5 and 6). The variability in recoveries of pesticides from the samples sent to the Rutgers Laboratory was greater than the variability in recoveries of pesticides from the samples sent to the NWQL. This result may be related to the smaller number of analytes measured at the Rutgers Laboratory or it may be an indication of the precision of the analytical method used by the Rutgers Laboratory.
The results of this experiment indicate that the difference in pesticide concentrations is probably small between a filtered and unfiltered water sample with a specific conductance of about 410 juiS/cm. Because the amount of paniculate matter in the 90 ground-water samples generally was small, it is assumed that the differences in concentrations of pesticides between filtered and unfiltered samples also are relatively small.
WATER-QUALITY DATA FOR COMMUNITY WATER SUPPLY WELLS
Results of water-quality analyses of samples from the 90 community water supply wells are presented in tables 10,11, and 12. The data are listed by the USGS well number. Data on physical and chemical properties temperature, pH, dissolved-oxygen concentration, and specific conductance are shown in table 10.
Results of analyses of water samples for selected pesticides are listed in table 11. For samples in which pesticides were detected, the name of the pesticide(s) is shown, as well as the concentration detected and the type of pesticide. Pesticides were detected in 6 of the 90 wells ( fig. 2 and table 11 ). Pesticides detected include four herbicides (desethyl atrazine, dinoseb, metolachlor, and sirnazine) and one fungicide (metalaxyl). One sample (from well 15-697) contained two pesticide compounds. Concentrations of pesticides ranged from below the method detection limit to 2.2 juig/L. None of the samples contained concentrations that exceeded a U.S. Environmental Protection Agency (USEPA) maximum contaminant level (MCL). Pesticides were detected in samples from wells in all three aquifer categories. Three of the wells were screened in Coastal Plain sediments, two were screened in glacial-deposit sediments, and one was drilled in fractured bedrock.
Results of analyses of water samples for selected dissolved nutrients are listed in table 12. All nutrient concentrations are expressed in the elemental form. Concentrations of dissolved ammonia, nitrite, ammonia plus organic nitrogen, nitrite plus nitrate, and orthophosphorus are reported. Nitrate was the dominant form of nitrogen found in water samples because most samples contain some dissolved oxygen. Reduced forms of nitrogen, such as ammonia and nitrite, typically are transformed to nitrate and other nitrogen forms in aerobic environments by nitrifying bacteria. Concentrations of nitrate ranged from below the detection limit of 0.05 mg/L to 7.6 mg/L. The USEPA MCL for nitrate is 10 mg/L (U.S. Environmental Protection Agency, 1991).
Five of the wells in which pesticides were detected in water in the fall of 1995 were resampled in the late winter and spring of 1996 in an attempt to confirm the presence of pesticides and nitrate. The results of the resampling effort are shown in table 13. Well 41-21 was not resampled for pesticides by the USGS because the presence of desethyl atrazine was confirmed by resampling of the well by the NJDEP (J.B. Louis, NJ. Department of Environmental Protection, oral commun., 1996). Two samples were collected at four of the five resampled wells; one sample was sent to the Rutgers Laboratory and the other was sent to the NWQL for analysis. A water sample from well 27-189 was not Samples also were analyzed for pesticides at the Rutgers Laboratory. No pesticides were reported at concentrations greater than the method detection limit (MDL of about 1 ng/L) used by the Rutgers Laboratory. MDL's used by the NWQL and the Rutgers Laboratory were different for each compound and were different between laboratories for some compounds. sent to the NWQL for pesticide analysis because the compound metalaxyl, which was detected by the Rutgers Laboratory in the first sampling round, is not on the NWQL analyte list. The Rutgers Laboratory detected no pesticide compounds in water from any of the five resampled wells; however, the NWQL detected pesticides, including some that were not detected in the first sampling round, in three of the four water samples sent there for analysis.
The presence of dissolved nitrate in water in all six wells was confirmed by the NWQL. Concentrations of nitrite plus nitrate (as N) in the resampling round for five of the six wells were very close to those determined previously. In well 41 -21, the concentration of nitrite plus nitrate (as N) was 1.4 mg/L for the first sampling round and 5.5 mg/L for the resampling round. This difference in the concentration of nitrite plus nitrate between sampling events may be partly explained by the hydrogeologic setting of the well. Well 41-21 is completed in a limestone aquifer; water quality in limestone aquifers can change quickly because of the high rate of flow that can occur in the large solution cavities that typically develop in such aquifers.
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The NWQL detected a total of seven different compounds in the four water samples sent for analysis. Six pesticides were detected in water from well 15-697 at the NWQL. Two of these, simazine and metolachlor, were found in samples by the Rutgers Laboratory in the original sampling round. The other four pesticides detected by the NWQL are on the analyte list of the Rutgers Laboratory but were not detected in either sampling round by the Rutgers Laboratory. Dinoseb was found in water from wells 15-1065 and 1-792 by the Rutgers Laboratory in the original sampling round. Dinoseb was not detected in water samples from these two wells sent to the NWQL for analysis during the resampling round; however, the NWQL did detect carbofuran in water from well 1-792. In water from well 3-94, desethyl atrazine was detected by the Rutgers Laboratory in the original sampling round; in the water sample sent to the NWQL, desethyl atrazine was not found, but simazine was detected.
The results of resampling indicate that pesticide detection was not reproducible by the Rutgers Laboratory for the two sampling events. The differences may result from the presence of different pesticides in the water from the well at the two sampling times. In addition, differences in MRL's and method detection limits (MDL's) may account partly for these results. The MRL is the smallest concentration of a compound that the analyst can report with confidence. The MDL is the smallest concentration of a compound that the laboratory can reliably detect. The MRL's used by the Rutgers Laboratory for the first sampling round were lower than those used for the resampling round. Differences in MRL's and MDL's may also account for differences between Rutgers Laboratory and NWQL findings. For some of the pesticides determined during the resampling round, the NWQL MRL's are as much as 10 times lower than the MRL's of the Rutgers Laboratory. In some cases, this means that if the NWQL detected very low pesticide concentrations in a water sample, the concentrations might have been below the MRL's of the Rutgers Laboratory and, therefore, would not have been reported.
SUMMARY
Water-quality samples were collected from community water supply wells in New Jersey as part of a study to evaluate the validity of a model designed to estimate the vulnerability of ground water used for community water supplies to pesticide contamination. Samples collected from 90 community water supply wells in 1994 and 1995 were analyzed for 143 pesticides and 5 dissolved nutrients. The 90 wells were a subset of the population of 1,945 community water supply wells in New Jersey. The subset was chosen randomly from the population of community water supply wells using methods of stratification of wells into categories of well vulnerability and aquifer type.
Pesticides were present in water from 6 of the 90 wells sampled. Pesticides detected include four herbicides (desethyl atrazine, dinoseb, metolachlor, and simazine) and one fungicide (metalaxyl). One sample contained two pesticide compounds. Concentrations of pesticides ranged from 0.01 to 2.2 ng/L. None of the samples contained concentrations that exceeded a USEPA maximum contaminant level. Pesticides were detected in samples from wells in each of three aquifer categories. Three of the wells were screened in Coastal Plain sediments, two were screened in glacial-deposit sediments, and one was completed in fractured bedrock.
Nitrate was the dominant form of nitrogen present in most samples. Nitrate concentrations in samples ranged from below the detection limit of 0.05 to 7.6 mg/L, and concentrations of dissolved nitrate (as N) were below the USEPA maximum contaminant level of 10 mg/L.
